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NETWORKED CHEMICAL DISPERSION
SYSTEM

CLAIM OF PRIORITY

This application is a divisional of and claims the benefit of
priority to U.S. patent application Ser. No. 12/860,036, filed
on Aug. 20, 2010 and entitled “Networked Chemical Disper-
sion System”, status pending. Incorporation is made herein
by reference.

CROSS REFERENCE TO RELATED
APPLICATIONS

This application is related to commonly assigned and co-
pending U.S. patent application Ser. No. 12/859,913 filed on
Aug. 20, 2010 and entitled “Robotic Pesticide Application”;
U.S. patent application Ser. No. 12/859,877 filed on Aug. 20,
2010 and entitled “Automated Plant Problem Resolution™ all
of which are hereby incorporated by reference.

FIELD OF THE INVENTION

The present invention relates generally to a pest control
system and, more particularly, to a networked chemical dis-
persion system.

BACKGROUND OF THE INVENTION

Pests and insects can present undesirable conditions both
indoors and outdoors that may affect plants, animals, and
humans. These pests and insects may have varied affect on
different types of plants, animals, and humans, for example.
Different climates and regions may also present varied types
of pests and insects to manage.

Various chemicals are used to manage pests and insects in
both indoor and outdoor settings. These chemicals may
present a number of additional considerations, such as the
environmental effect, effectiveness, endurance, frequency of
re-application, as well as the affect on living things, such as
animals, humans, and plants.

SUMMARY

The different illustrative embodiments provide a chemical
dispersion system comprising a number of chemical disper-
sion nodes, a chemical dispersion manager, and a processor
unit. The processor unit executes the chemical dispersion
manager in response to a pest problem to generate a chemical
dispersion plan for execution by the number of chemical
dispersion nodes.

The different illustrative embodiments further provide a
method for networked chemical dispersion. A user selection
of an area for chemical treatment is received. Information
associated with the area and the user selection is identified. A
chemical dispersion plan is generated using the information
identified. The chemical dispersion plan is transmitted to a
number of chemical dispersion nodes.

The different illustrative embodiments further provide an
apparatus for chemical dispersion comprising a processor
unit, a number of sensors, a power source, and a cartridge.

The processor unit is configured to receive chemical dis-
persion plans. The power source is configured to provide
power to the processor unit and the number of sensors. The
cartridge is configured to execute the chemical dispersion
plans responsive to a trigger from the processor unit.
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The different illustrative embodiments further provide a
method for executing a chemical dispersion plan. A processor
unit receives a chemical dispersion plan from a remote loca-
tion using a communications unit. An amount of a chemical to
disperse is identified using the chemical dispersion plan. A
time for dispersion of the chemical is identified using the
chemical dispersion plan. A cartridge is triggered to disperse
the amount identified of the chemical at the time identified.

The features, functions, and advantages can be achieved
independently in various embodiments of the present inven-
tion or may be combined in yet other embodiments in which
further details can be seen with reference to the following
description and drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

The novel features believed characteristic of the illustrative
embodiments are set forth in the appended claims. The illus-
trative embodiments, however, as well as a preferred mode of
use, further objectives and advantages thereof, will best be
understood by reference to the following detailed description
of an illustrative embodiment of the present invention when
read in conjunction with the accompanying drawings,
wherein:

FIG. 1 is a block diagram of a networked chemical disper-
sion system in which an illustrative embodiment may be
implemented;

FIG. 2 is a block diagram of a data processing system in
accordance with an illustrative embodiment;

FIG. 3 is a block diagram of a number of chemical disper-
sion nodes in accordance with an illustrative embodiment;

FIG. 4 is a block diagram of a number of sensors in accor-
dance with an illustrative embodiment;

FIG. 5 is a block diagram of a remote location in accor-
dance with an illustrative embodiment;

FIG. 6 is a block diagram of a number of databases in
accordance with an illustrative embodiment;

FIG. 7 is a flowchart illustrating a process for networked
chemical dispersion in accordance with an illustrative
embodiment; and

FIG. 8 is a flowchart illustrating a process for executing a
chemical dispersion plan in accordance with an illustrative
embodiment.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

FIG. 1 is a block diagram of a networked chemical disper-
sion system in which an illustrative embodiment may be
implemented. Networked chemical dispersion system 100
may be implemented in a network of computers in which the
illustrative embodiments may be implemented. Networked
chemical dispersion system 100 contains network 102, which
is the medium used to provide communications links between
various devices and computers connected together within
networked chemical dispersion system 100, such as remote
location 104 and number of chemical dispersion nodes 118.
Network 102 may include connections, such as wire, wireless
communication links, or fiber optic cables.

In the depicted example, remote location 104 connects to
network 102 in a hard connection to network 102, while
number of chemical dispersion nodes 118 connects to net-
work 102 in a wireless configuration. In another illustrative
embodiment, both remote location 104 and number of chemi-
cal dispersion nodes 118 may connect to network 102 in a
wireless configuration. Remote location 104 may be, for
example, personal computers, network computers, smart
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phones, and/or personal digital assistants. In one illustrative
example, remote location 104 provides data, such as boot
files, operating system images, and applications, to number of
chemical dispersion nodes 118. Number of chemical disper-
sion nodes 118 is a client to remote location 104 in this
example. Networked chemical dispersion system 100 may
include additional servers, clients, and other devices not
shown.

Networked chemical dispersion system 100 may be used to
identify and manage chemical treatment for a number of
different pest problems. As used herein, pest problems refers
to, for example, without limitation, undesired plants, insects,
animals, fungi, single celled organisms, viruses, and/or any
other living thing which is unwanted in an area at a given time.
Furthermore, as used herein, pest problems refer to airborne
or waterborne chemicals or particulates.

Networked chemical dispersion system 100 includes num-
ber of areas 106. Number of areas 106 may be, for example,
a flowerbed, garden, yard, lawn, landscape, park, agricultural
field, athletic field, green, golf course, fairway, rough,
orchard, vineyard, or any other area of recreational land. Area
116 may include earth, surface water, and atmosphere sharing
the same geo-reference. Area 116 is an illustrative example of
one implementation of number of areas 106.

Number of chemical dispersion nodes 118 is implemented
in area 116 to manage pest problems for area 116. Number of
chemical dispersion nodes 118 may receive information from
remote location 104 using network 102.

Remote location 104 includes computer 108, user 112, and
number of databases 114. Computer 108 includes user inter-
face 110. User 112 may interact with computer 108 using user
interface 110 to provide user input as to which area in number
of areas 106 pest management is desired, for example. Com-
puter 108 uses user input and number of databases 114 to
identify an area where pest management is desired, identify
the pest problem for the area, and generate treatment plans for
the pest problems.

The illustration of networked chemical dispersion system
100 in FIG. 1 is intended as an example, and not as an
architectural limitation to the manner in which the different
illustrative embodiments may be implemented. Other com-
ponents may be used in addition to or in place of the ones
illustrated for networked chemical dispersion system 100 in
other illustrative embodiments.

With reference now to FIG. 2, a block diagram of a data
processing system is depicted in accordance with an advan-
tageous embodiment. Data processing system 200 is an
example of a data processing system that may be used to
implement servers and clients, such as remote location 104
and number of chemical dispersion nodes 118 in FIG. 1.

In this illustrative example, data processing system 200
includes communications fabric 202, which provides com-
munications between processor unit 204, memory 206, per-
sistent storage 208, communications unit 210, input/output
(I/O) unit 212, and display 214. Processor unit 204 serves to
execute instructions for software that may be loaded into
memory 206. Processor unit 204 may be a number of proces-
sors, a multi-processor core, or some other type of processor,
depending on the particular implementation. A number, as
used herein with reference to an item, means one or more
items. Further, processor unit 204 may be implemented using
a number of heterogeneous processor systems in which a
main processor is present with secondary processors on a
single chip. As another illustrative example, processor unit
204 may be a symmetric multi-processor system containing
multiple processors of the same type.
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4

Memory 206 and persistent storage 208 are examples of
storage devices 216. A storage device is any piece of hardware
that is capable of storing information, such as, for example
without limitation, data, program code in functional form,
and/or other suitable information either on a temporary basis
and/or a permanent basis. Memory 206, in these examples,
may be, for example, a random access memory or any other
suitable volatile or non-volatile storage device. Persistent
storage 208 may take various forms depending on the par-
ticular implementation. For example, persistent storage 208
may contain one or more components or devices. For
example, persistent storage 208 may be a hard drive, a flash
memory, a rewritable optical disk, a rewritable magnetic tape,
or some combination of the above. The media used by per-
sistent storage 208 also may be removable. For example, a
removable hard drive may be used for persistent storage 208.

Communications unit 210, in these examples, provides for
communications with other data processing systems or
devices. In these examples, communications unit 210 is a
network interface card. Communications unit 210 may pro-
vide communications through the use of either or both physi-
cal and wireless communications links.

Input/output unit 212 allows for input and output of data
with other devices that may be connected to data processing
system 200. For example, input/output unit 212 may provide
a connection for user input through a keyboard, a mouse,
and/or some other suitable input device. Further, input/output
unit 212 may send output to a printer. Display 214 provides a
mechanism to display information to a user.

Instructions for the operating system, applications and/or
programs may be located in storage devices 216, which are in
communication with processor unit 204 through communi-
cations fabric 202. In these illustrative examples the instruc-
tion are in a functional form on persistent storage 208. These
instructions may be loaded into memory 206 for execution by
processor unit 204. The processes of the different embodi-
ments may be performed by processor unit 204 using com-
puter implemented instructions, which may be located in a
memory, such as memory 206.

These instructions are referred to as program code, com-
puter usable program code, or computer readable program
code that may be read and executed by a processor in proces-
sor unit 204. The program code in the different embodiments
may be embodied on different physical or tangible computer
readable media, such as memory 206 or persistent storage
208.

Program code 218 is located in a functional form on com-
puter readable media 220 that is selectively removable and
may be loaded onto or transferred to data processing system
200 for execution by processor unit 204. Program code 218
and computer readable media 220 form computer program
product 222 in these examples. In one example, computer
readable media 220 may be computer readable storage media
224 or computer readable signal media 226. Computer read-
able storage media 224 may include, for example, an optical
or magnetic disk that is inserted or placed into a drive or other
device that is part of persistent storage 208 for transfer onto a
storage device, such as a hard drive, that is part of persistent
storage 208. Computer readable storage media 224 also may
take the form of a persistent storage, such as a hard drive, a
thumb drive, or a flash memory, that is connected to data
processing system 200. In some instances, computer readable
storage media 224 may not be removable from data process-
ing system 200. In these illustrative examples, computer read-
able storage media 224 is a non-transitory computer readable
storage medium.
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Alternatively, program code 218 may be transferred to data
processing system 200 using computer readable signal media
226. Computer readable signal media 226 may be, for
example, a propagated data signal containing program code
218. For example, computer readable signal media 226 may
be an electromagnetic signal, an optical signal, and/or any
other suitable type of signal. These signals may be transmit-
ted over communications links, such as wireless communi-
cations links, optical fiber cable, coaxial cable, a wire, and/or
any other suitable type of communications link. In other
words, the communications link and/or the connection may
be physical or wireless in the illustrative examples.

In some advantageous embodiments, program code 218
may be downloaded over a network to persistent storage 208
from another device or data processing system through com-
puter readable signal media 226 for use within data process-
ing system 200. For instance, program code stored in a com-
puter readable storage medium in a server data processing
system may be downloaded over a network from the server to
data processing system 200. The data processing system pro-
viding program code 218 may be a server computer, a client
computer, or some other device capable of storing and trans-
mitting program code 218.

The different components illustrated for data processing
system 200 are not meant to provide architectural limitations
to the manner in which different embodiments may be imple-
mented. The different advantageous embodiments may be
implemented in a data processing system including compo-
nents in addition to or in place of those illustrated for data
processing system 200. Other components shown in FIG. 2
can be varied from the illustrative examples shown. The dif-
ferent embodiments may be implemented using any hardware
device or system capable of running program code. As one
example, the data processing system may include organic
components integrated with inorganic components and/or
may be comprised entirely of organic components excluding
a human being. For example, a storage device may be com-
prised of an organic semiconductor.

As another example, a storage device in data processing
system 200 is any hardware apparatus that may store data.
Memory 206, persistent storage 208, and computer readable
media 220 are examples of storage devices in a tangible form.

In another example, a bus system may be used to imple-
ment communications fabric 202 and may be comprised of
one or more buses, such as a system bus or an input/output
bus. Of course, the bus system may be implemented using any
suitable type of architecture that provides for a transfer of data
between different components or devices attached to the bus
system. Additionally, a communications unit may include one
or more devices used to transmit and receive data, such as a
modem or a network adapter. Further, a memory may be, for
example, memory 206, or a cache such as found in an inter-
face and memory controller hub that may be present in com-
munications fabric 202.

Asusedherein, the phrase “atleast one of””, when used with
a list of items, means that different combinations of one or
more of the items may be used and only one of each item in the
list may be needed. For example, “atleast one of item A, item
B, and item C” may include, for example, without limitation,
item A or item A and item B. This example also may include
item A, item B, and item C or item B and item C.

As used herein, when a first component is connected to a
second component, the first component may be connected to
the second component without any additional components.
The first component also may be connected to the second
component by one or more other components. For example,
one electronic device may be connected to another electronic
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device without any additional electronic devices between the
first electronic device and the second electronic device. In
some cases, another electronic device may be present
between the two electronic devices connected to each other.

The different advantageous embodiments recognize and
take into account that identifying and treating problems is
currently a labor intensive task. When a pest problem is
noticed by a home owner, for example, the home owner
typically engages in various manual applications of chemi-
cals to attempt to eradicate the problem. Alternately, the home
owner may hire third party to apply chemicals around a yard
or home. The home owner must then monitor the results and
determine when future applications are necessary. This
implementation may involve contacting a professional lawn
or gardening service, making a trip to a retailer for supplies,
ordering chemicals, studying chemical application, perform-
ing the chemical application, cleaning up after the applica-
tion, and then storing any unused chemicals. This current
approach is time consuming and often results in leftover
chemicals being stored and presenting potential safety haz-
ards.

The different illustrative embodiments provide a chemical
dispersion system comprising a number of chemical disper-
sion nodes, a chemical dispersion manager, and a processor
unit. The processor unit executes the chemical dispersion
manager in response to a pest problem to generate a chemical
dispersion plan for execution by the number of chemical
dispersion nodes.

The different illustrative embodiments further provide a
method for networked chemical dispersion. A user selection
of an area for chemical treatment is received. Information
associated with the area and the user selection is identified. A
chemical dispersion plan is generated using the information
identified. The chemical dispersion plan is transmitted to a
number of chemical dispersion nodes.

The different illustrative embodiments further provide an
apparatus for chemical dispersion comprising a processor
unit, anumber of sensors, a power source, and a cartridge. The
processor unit is configured to receive chemical dispersion
plans. The power source is configured to provide power to the
processor unit and the number of sensors. The cartridge is
configured to execute the chemical dispersion plans respon-
sive to a trigger from the processor unit.

The different illustrative embodiments further provide a
method for executing a chemical dispersion plan. A processor
unit receives a chemical dispersion plan from a remote loca-
tion using a communications unit. An amount of a chemical to
disperse is identified using the chemical dispersion plan. A
time for dispersion of the chemical is identified using the
chemical dispersion plan. A cartridge is triggered to disperse
the amount identified of the chemical at the time identified.

With reference now to FIG. 3, a block diagram of a number
of chemical dispersion nodes is depicted in accordance with
an illustrative embodiment. Number of chemical dispersion
nodes 300 is an example of one implementation of number of
chemical dispersion nodes 118 in FIG. 1.

Chemical dispersion node 302 is an illustrative example of
one implementation of number of chemical dispersion nodes
300. Chemical dispersion node 302 includes processor unit
304, communications unit 306, number of sensors 308, power
source 310, and cartridge 312.

Processor unit 304 may be, for example, an illustrative
example of one implementation of processor unit 204 of data
processing system 200 in FIG. 2, or some other device that
may execute processes to control chemical dispersion by
number of chemical dispersion nodes 300. Processor unit 304
may be connected to the different components and systems of
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chemical dispersion node 302, such as number of sensors
308, communications unit 306, and cartridge 312. As used
herein, “connected to” refers to the processor unit being in
communication with the different components and systems of
chemical dispersion node 302 in a manner such that informa-
tion can be exchanged between processor unit 304 and the
different components and systems of chemical dispersion
node 302. In an illustrative example, information may be
anything that can be sent between the components and sys-
tems of chemical dispersion node 302 to control chemical
dispersion by the node and/or sensor data collection by the
node. Examples of information include, but are not limited to,
data, commands, programs, signals, and/or any other suitable
information.

Processor unit 304 may send various commands to these
components to operate chemical dispersion node in different
modes of operation, such as data collection and chemical
dispersion modes, for example. These commands may take
various forms depending on the implementation. For
example, the commands may be analog electrical signals in
which a voltage and/or current change is used to control these
systems. In other implementations, the commands may take
the form of data sent to the systems to initiate the desired
actions. Processor unit 304 may be a single processing unit,
two processing units, or distributed across a number of pro-
cessing units. As used herein, a number refers to one or more
processing units.

Communications unit 306 is a communications system that
provides communications links and channels to processor
304 to send and/or receive information. In one illustrative
example, the communication links and channels may be het-
erogeneous and/or homogeneous redundant components that
provide fail-safe communication. This information includes,
for example, data, commands, and/or instructions.

Communications unit 306 may take various forms. For
example, communications unit 306 may include a wireless
communications system, such as a cellular phone system, a
Wi-Fi wireless system, a Bluetooth wireless system, and/or
some other suitable wireless communications system. Fur-
ther, communications unit 306 also may include a communi-
cations port, such as, for example, a universal serial bus port,
a serial interface, a parallel port interface, a network interface,
and/or some other suitable port to provide a physical commu-
nications link. Communications unit 306 may be used to
communicate with a remote location, such as remote location
104 in FIG. 1, or an operator, such as user 112 in FIG. 1.

Number of sensors 308 may be a set of sensors used to
collect information about the environment around a chemical
dispersion node. In these examples, the information is sent to
processor unit 304 to provide data in identifying how chemi-
cal dispersion node 302 should manage chemical dispersion
for pest problem resolution, specifically providing data about
the pests and current conditions in the operating environment.
Inthese examples, “a set” refers to one or more items. A set of
sensors is one or more sensors in these examples.

Power source 310 may be any suitable type of device for
providing power to number of sensors 308 and processor unit
304. Power source 310 may include, in some illustrative
examples, energy harvester 314 and energy storage 316.
Energy harvester 314 may be, for example, without limita-
tion, solar cells, wind turbines, piezo electric vibration ele-
ments, and/or any other suitable energy harvester. Energy
storage 316 may be, for example, without limitation, a bat-
tery, a capacitor, or a fuel cell. In one illustrative example,
energy storage 316 may be recharged by energy harvester
314.
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Cartridge 312 is an example of one type of dispersion
system that may be located on chemical dispersion node 302
for executing a pest resolution, such as applying chemicals to
treat an identified pest problem. Cartridge 312 enables chemi-
cal dispersion node 302 to apply a resource, such as a chemi-
cal, to an area, such as area 116 in FIG. 1. Cartridge 312
includes disperser 318 and reservoir 320. Disperser 318 may
be any type of component or device configured to apply a
resource to an area. Disperser 318 may include, for example,
without limitation, a hose, nozzle, pump, sprayer, tubing,
wiper, cloth, roller, laser, electromagnetic wave generator,
light emitter, sound generator, electrical pulse generator, mis-
ter, fogger, duster, atomizer, gas stream, mechanical finger,
heating element, and/or any other suitable disperser.

In one exemplary embodiment, a chemical is dispensed
into the air. Diffusion, wind or other air movement causes the
chemical to be spread in the air associated with the area. The
chemical may be sensed by another node, confirming the
chemical has been dispersed in the area between the two
nodes. This observation may be reported to other chemical
dispersion nodes or the remote location. An analogous
example exists if the chemical is dispersed into and trans-
ported in surface water.

Reservoir 320 is an illustrative example of a type of chemi-
cal storage system used by chemical dispersion node 302.
Reservoir 320 includes chemical 322 and level 324. Level 324
monitors the amount of chemical 322 in reservoir 320 and the
amount of chemical 322 applied at a particular location.
Chemical 322 may be any type of chemical suitable for
addressing a pest problem. Chemical 322 may include, for
example, without limitation, DEET, citronella, essential oils,
scents, fragrances, picaridin, nepetelactone, permethrin,
neem oil, Bog Myrtle, herbicides, and/or any other suitable
chemical.

In an illustrative embodiment, level 324 may be, for
example, a float in reservoir 320. The vertical position of the
float may be representative of the amount of chemical 322 in
reservoir 320. In an illustrative embodiment, the float may be
a sensor that tracks the change of chemical levels over time,
and transmits the sensor data to a processing system, such as
processor unit 304. In another illustrative embodiment, level
324 may be a device for measuring the flow rate of chemical
322 as chemical 322 passes from reservoir 320 through dis-
perser 318.

The amount of a chemical to be applied to an area is
specified by chemical dispersion plan received from a remote
location, such as remote location 104 in FIG. 1.

The illustration of number of chemical dispersion nodes
300 in FIG. 3 is not meant to imply physical or architectural
limitations on the manner in which different advantageous
embodiments may be implemented. Other components in
addition or in place of the ones illustrated may be used. Some
components may be unnecessary in some advantageous
embodiments. Also, the blocks are presented to illustrate
some functional components and combined and/or divided
into different blocks when implemented in hardware and/or
software.

For example, in some illustrative embodiment, number of
chemical dispersion nodes 300 may contain additional sys-
tems in place of or in addition to the systems depicted. In other
illustrative embodiments, each cartridge may include one or
more partitioned reservoirs containing one or more resources
or chemicals. The resources or chemicals within the one or
more partitioned reservoirs of a cartridge may be homog-
enous and/or heterogeneous, for example. Cartridges may be
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permanently integrated in the chemical dispersion node, be
removable, or have components which are individually
replaceable.

With reference now to FIG. 4, a block diagram of a number
of sensors is depicted in accordance with an illustrative
embodiment. Number of sensors 400 is an illustrative
example of one implementation of number of sensors 308 in
FIG. 3.

As illustrated, number of sensors 400 includes, for
example, temperature gauge 402, wind sensor 404, rain sen-
sor 406, audio sensor 408, thermal sensor 410, and chemical
sensor 412. These different sensors may be used to identify
pest problems and/or current conditions in an operating envi-
ronment around a chemical dispersion node.

Temperature gauge 402 detects the ambient temperature of
the operating environment. Wind sensor 404 detects the wind
speed in an operating environment. Rain sensor 406 detects
precipitation on an exterior surface of the chemical dispersion
node. In one embodiment, rain sensor 406 includes an infra-
red beam and an infrared sensor. In this illustrative example,
rain sensor 406 operates by beaming an infrared light at a
45-degree angle into a clear glass or plastic component of the
chemical dispersion node from the inside of the chemical
dispersion node. Ifthe clear glass or plastic component is wet,
less light makes it back to the sensor, indicating the presence
of moisture on the component and the likelihood of rain. The
illustrative embodiment is not meant to limit the architecture
of rain sensor 406. Other rain detection technologies may be
used without departing from the spirit and scope of the inven-
tion.

Audio sensor 408 is any type of device for detecting sound
and converting it into an electrical signal for processing, such
as by processor unit 304 in FIG. 3. Audio sensor 408 may be,
for example, without limitation, a microphone.

Thermal sensor 410 detects heat temperature from living
organisms, such as animals and humans, when the living
organism is in a certain proximity to thermal sensor 410.
Chemical sensor 412 detects saturation or concentration of
chemicals in the operating environment around a chemical
dispersion node. Chemical sensor 412 may also be used to
determine the amount of chemical dispersed by a node, for
example.

The illustration of number of sensors 400 in FIG. 4 is not
meant to imply physical or architectural limitations on the
manner in which different advantageous embodiments may
be implemented. Other components in addition or in place of
the ones illustrated may be used. Some components may be
unnecessary in some advantageous embodiments. Also, the
blocks are presented to illustrate some functional components
and combined and/or divided into different blocks when
implemented in hardware and/or software.

For example, in some illustrative embodiments, additional
sensors may be implemented in number of sensors 400.

With reference now to FIG. 5, a block diagram of a remote
location is depicted in accordance with an illustrative
embodiment. Remote location 500 is an illustrative example
of one implementation of remote location 104 in FIG. 1.

Remote location 500 includes computer 502. Computer
502 is an illustrative example of one implementation of data
processing system 200 in FIG. 2. Computer 502 includes user
interface 504. In one illustrative example, computer 502 may
be implemented as smart phone 506. In another illustrative
example, computer 502 may be implemented as laptop 508.
User 510 may interact with computer 502 using user interface
504.

User interface 504 may be, in one illustrative embodiment,
presented on a display monitor integrated with and/or con-
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nected to computer 502 and viewable by user 510. User
interface 504 may provide a means for user 510 to initiate a
chemical dispersion task and/or provide user input regarding
an area of interest for pest control management.

Computer 502 also includes communications unit 512 and
chemical dispersion manager 514. Communications unit 512
is an illustrative example of communications unit 210 in FIG.
2. Chemical dispersion manager 514 may be a processor unit,
such as processor unit 204 in FIG. 2.

Chemical dispersion manager 514 may be implemented by
aprocessor unit, such as processor unit 204 in FI1G. 2. Chemi-
cal dispersion manager 514 receives a trigger to generate a
chemical dispersion plan and retrieves information 516. The
trigger may be received from a user, such as user 510, using
user interface 504 to initiate resolution of a pest problem, in
one illustrative example. In another illustrative example, the
trigger may be a scheduled event stored in number of data-
bases 518.

Information 516 may be collected from number of data-
bases 518 for the area associated with a number of chemical
dispersion nodes, such as number of chemical dispersion
nodes 300 in FIG. 3. Information 516 may include weather
data 520, pest information 522, and chemical dispersion data
524. Weather data 520 may be forecasted or reported weather
retrieved from a weather source, or current weather data for
the operating environment around a number of chemical dis-
persion nodes collected by a number of sensors associated
with the nodes.

Pest information 522 may be data collected by a number of
sensors associated with a number of chemical dispersion
nodes and/or data input from a user, such as user 510. In an
illustrative example, user 510 may input pest information 522
indicating a mosquito problem for a given area that requires
treatment.

Chemical dispersion data 524 may be information about
past chemical dispersion in the area selected for treatment.
Chemical dispersion data 524 may be used by chemical dis-
persion manager 514 to determine the amount of chemical to
disperse in an upcoming treatment, based on safety levels,
regulatory levels, and/or any other factors associated with the
area for treatment.

Chemical dispersion manager 514 uses information 516 to
generate chemical dispersion plan 526. Chemical dispersions
plan 526 is a chemical application plan for a given area to treat
a given pest problem. Chemical dispersion plan 526 may
detail an amount of a chemical to disperse, a type of disper-
sion for the chemical, an area for dispersion of the chemical,
atime for dispersion of the chemical, and/or any other chemi-
cal dispersion guidelines. Chemical dispersion manager 514
sends chemical dispersion plan 526 to a number of chemical
dispersion nodes using communications unit 512.

The illustration of remote location 500 in FIG. 5 is not
meant to imply physical or architectural limitations on the
manner in which different advantageous embodiments may
be implemented. Other components in addition or in place of
the ones illustrated may be used. Some components may be
unnecessary in some advantageous embodiments. Also, the
blocks are presented to illustrate some functional components
and combined and/or divided into different blocks when
implemented in hardware and/or software.

With reference now to FIG. 6, a block diagram of a number
of databases is depicted in accordance with an illustrative
embodiment. Number of databases 600 may be located in a
remote location, such as remote location 104 in FIG. 1 and/or
remote location 500 in FIG. 5, or distributed across both a
remote location and a number of chemical dispersion nodes.



US 9,357,760 B2

11

Number of databases 600 may include horticultural knowl-
edge base 602, logistics database 604, home site database
606, weather data 608, pest information 610, and historical
chemical dispersion data 612.

Horticultural knowledge base 602 contains information
about an operating environment, such as, for example, a fixed
map showing the landscape, structures, tree locations, flow-
erbed locations, individual plant locations, and other static
object locations. Horticultural knowledge base 602 may also
contain information, such as, without limitation, plant species
and varieties located in the operating environment, informa-
tion about the water needs, growth stages, and life cycles of
the plant species and varieties located in the operating envi-
ronment, current weather for the operating environment,
weather history for the operating environment, pest and insect
species native to and/or common to the operating environ-
ment, and/or any other suitable information for management
and execution of pest problem management and resolution.
The information in horticultural knowledge base 602 may be
used to perform classification, identify problems and/or pests,
and plan actions for pest problem management.

Logistics database 604 includes information about the
chemicals, chemical application types, chemical application
amounts associated with different pest problems, and cost of
addressing different pest problems.

Home site database 606 contains information specific to a
given area or location. The information in home site database
606 may be defined by an owner of the given area or location,
for example, such as a home owner or property manager.
Home site database 606 may be associated with area 116 in
FIG. 1, for example. Home site database 606 includes local
area weather, area schedule, area inhabitants, environmental
impacts, area budget, area brands, and available applicators.
Area weather may include information about the current
weather for an area and/or weather forecasts for the area.

Area schedule contains information about scheduled
events and/or use of an area. In an illustrative example, an area
schedule may include, without limitation, dates and times
when the area is occupied, dates and times when the area is
unoccupied, dates and times when the area is occupied by
humans, dates and times when the area is occupied by pets,
dates and times when the area is occupied by children, dates
and times when resource application is prohibited, dates and
times when resource application is preferred, and the like.

Area inhabitants contain information about the anticipated
or expected human and/or animal inhabitants of an area. For
example, area inhabitants may contain information about the
type of pets who frequent the area, such as cats or dogs.
Environmental impacts contain information about the envi-
ronmental impact to the area associated with a given chemical
application.

Area budget contains information about the pre-defined
monetary expenditure constraints placed on chemical appli-
cation to an area. For example, area budget may include a
monthly budgetary allotment that a treatment plan must fall
within to be acceptable for application to the area. Area
brands contains information about pre-defined product
brands, preferred applicators, chemical handling guidelines,
and other parameters defined by an owner for treatment plans
to the area.

Available applicators contain information about the appli-
cation means available to an area. Available applicators may
include, for example, without limitation, a number of chemi-
cal dispersion nodes.

Weather data 608 may be a separate database of weather
information than that of home site database 606. Weather data
608 may be, for example, weather information for a given
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area retrieved from an outside weather source. Pest informa-
tion 610 may contain information about the pests associated
with an area, a geographic location, a season, and past pest
information for a given area. Historical chemical dispersion
data 612 may contain a record of past chemical dispersion
treatments addressing pest problems and the results. For
example, the amount of a chemical applied and the last time
it was applied may beused by a chemical dispersion system to
determine what a safe amount and time for a next chemical
dispersion may be, for example.

With reference now to FIG. 7, a flowchart illustrating a
process for networked chemical dispersion is depicted in
accordance with an illustrative embodiment. The process in
FIG. 7 may be implemented by networked chemical disper-
sion system 100 in FIG. 1, for example.

The process begins by receiving a user selection of an area
for chemical treatment (step 702). The area may be, for
example, a backyard patio of a residential dwelling. The user
selection may include details about the type of undesired
pests for the area, a desired time for pest treatment, and/or a
desired time for use of the area by the user. In another illus-
trative example, the type of pests to treat may be pre-config-
ured by the user at an earlier time, and the user selection may
simply include a selection of an area for treatment and a time
at which the user desires to enjoy the area free from pests.

Next, the process identifies information associated with the
area and the user selection (step 704). The information may be
retrieved using a plurality of databases, such as plurality of
databases 600 in FIG. 6, by a chemical dispersion manager,
such as chemical dispersion manager 514 in FIG. 5. The
process then generates a chemical dispersion plan using the
information identified (step 706). The chemical dispersion
plan may include a type of chemical to disperse, a time for
dispersions, a type of dispersion technique, and the given area
in which to disperse the chemical.

The process transmits the chemical dispersion plan to a
number of chemical dispersion nodes (step 708), with the
process terminating thereafter. The number of chemical dis-
persion nodes receives the plan and execute the plan accord-
ingly.

With reference now to FIG. 8, a flowchart illustrating a
process for executing a chemical dispersion plan is depicted
in accordance with an illustrative embodiment. The process in
FIG. 8 may be implemented by a component such as chemical
dispersion node 302 in FIG. 3, for example.

The process begins by receiving a chemical dispersion plan
from a remote location (operation 802). The chemical disper-
sion plan may be generated at the remote location in response
to a trigger, such as a user selection of an area for chemical
treatment, for example.

The process identifies an amount of a chemical to disperse
using the chemical dispersion plan (operation 804). The
chemical dispersion plan may include a number of different
parameters for chemical dispersion, such as a type of chemi-
cal to disperse, an amount of chemical to disperse, a time at
which to disperse the chemical, an area at which to disperse
the chemical, and so on. The process also identifies a time for
dispersion of the chemical using the chemical dispersion plan
(operation 806).

The process then triggers a cartridge to disperse the amount
identified of the chemical at the time identified (operation
808). The cartridge may be part of a chemical dispersion
node, such as chemical dispersion node 302 in FIG. 3, having
a disperser and a chemical in a reservoir, for example. The
process identifies a dispensed amount of the chemical in an
operating environment (operation 810), with the process ter-
minating thereafter.
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The identification of the dispensed amount may be an
identification made using a sensor system of a chemical dis-
persion node, for example. In one illustrative embodiment,
the chemical dispersion node dispensing the chemical in
response to the chemical dispersion plan may use a sensor
system to monitor the disbursement of the chemical into the
operating environment. In another illustrative embodiment,
the chemical dispersion node identifying the dispensed
amount may be a node other than the number of nodes that
dispensed the chemical. The chemical dispersion node sens-
ing or identifying the dispensed amount may transmit the
dispersed amount data to the remote location, in an illustrative
example.

The flowcharts and block diagrams in the different
depicted embodiments illustrate the architecture, functional-
ity, and operation of some possible implementations of appa-
ratus, methods and computer program products. In this
regard, each block in the flowchart or block diagrams may
represent amodule, segment, or portion of computer usable or
readable program code, which comprises one or more execut-
able instructions for implementing the specified function or
functions. In some alternative implementations, the function
or functions noted in the block may occur out of the order
noted in the figures. For example, in some cases, two blocks
shown in succession may be executed substantially concur-
rently, or the blocks may sometimes be executed in the reverse
order, depending upon the functionality involved.

The illustrative embodiments recognize a need for a net-
worked means of dealing with pest problems, which reduces
the human labor required to address the problems and reduces
chemical handling and storage.

The different illustrative embodiments recognize and take
into account that identifying and treating problems is cur-
rently a labor intensive task. When a pest problem is noticed
by a home owner, for example, the home owner typically
engages in various manual applications of chemicals to
attempt to eradicate the problem. Alternately, the home owner
may hire third party to apply chemicals around a yard or
home. The home owner must then monitor the results and
determine when future applications are necessary. This
implementation may involve contacting a professional lawn
or gardening service, making a trip to a retailer for supplies,
ordering chemicals, studying chemical application, perform-
ing the chemical application, cleaning up after the applica-
tion, and then storing any unused chemicals. This current
approach is time consuming and often results in leftover
chemicals being stored and presenting potential safety haz-
ards.

Therefore, the illustrative embodiments provide net-
worked chemical dispersion system that identifies pest prob-
lems, determines treatment plans, and applies the treatment to
the area with the problem in order to resolve the issue
detected.

The description of the different advantageous embodi-
ments has been presented for purposes of illustration and
description, and is not intended to be exhaustive or limited to
the embodiments in the form disclosed. Many modifications
and variations will be apparent to those of ordinary skill in the
art. Further, different embodiments may provide different
advantages as compared to other embodiments. The embodi-
ment or embodiments selected are chosen and described in
order to best explain the principles of the invention, the prac-
tical application, and to enable others of ordinary skill in the
art to understand the invention for various embodiments with
various modifications as are suited to the particular use con-
templated.
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What is claimed is:

1. A method for networked chemical dispersion, the
method comprising:

receiving a user selection of an area for chemical treatment;

identifying information associated with the area and the

user selection;

generating a chemical dispersion plan using the informa-

tion identified; and

transmitting the chemical dispersion plan across a network

to a number of remote chemical dispersion nodes,
wherein the number of remote chemical dispersion
nodes execute the chemical dispersion plan using a pro-
cessor unit that executes the chemical dispersion plan
and a disperser that disperses a chemical.

2. The method of claim 1, wherein the disperser is selected
from at least one of a hose, nozzle, pump, sprayer, tubing,
wiper, cloth, roller, laser, electromagnetic wave generator,
light emitter, sound generator, electrical pulse generator, mis-
ter, fogger, duster, atomizer, gas stream, mechanical finger,
and heating element.

3. A method for executing a chemical dispersion plan, the
method comprising:

receiving, by a processor unit, a chemical dispersion plan

from a remote location using a communications unit;
identifying an amount of a chemical to disperse using the
chemical dispersion plan;

identifying a time for dispersion of the chemical using the

chemical dispersion plan; and

triggering a cartridge to disperse the amount identified of

the chemical at the time identified, wherein the proces-
sor unit, the communications unit, and the cartridge are
part of a chemical dispersion node that receives and
executes the chemical dispersion plan.

4. A method for executing a chemical dispersion plan, the
method comprising:

receiving, by a processor unit, a chemical dispersion plan

from a remote location using a communications unit;
identifying an amount of a chemical to disperse using the
chemical dispersion plan;

identifying a time for dispersion of the chemical using the

chemical dispersion plan; and

triggering a cartridge to disperse the amount identified of

the chemical at the time identified; and

identifying a dispensed amount of the chemical dispensed

in an operating environment by the chemical dispersion
node, wherein the chemical is dispensed by a number of
chemical dispersion nodes other than a chemical disper-
sion node identifying the dispensed amount of the
chemical, and wherein the chemical dispersion node
identifying the dispensed amount transmits the dis-
pensed amount identified to the remote location.

5. A method for executing a chemical dispersion plan, the
method comprising:

receiving, by a processor unit, a chemical dispersion plan

from a remote location using a communications unit;
identifying an amount of a chemical to disperse using the
chemical dispersion plan;

identifying a time for dispersion of the chemical using the

chemical dispersion plan; and

triggering a cartridge to disperse the amount identified of

the chemical at the time identified;

identifying a dispensed amount of the chemical dispensed

in an operating environment by the chemical dispersion
node; and

transmitting the dispensed amount to the remote location

using the communications unit.
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6. A method for networked chemical dispersion, the
method comprising:

receiving a user selection of an area for chemical treatment;

identifying information associated with the area and the
user selection;

generating a chemical dispersion plan using the informa-
tion identified;

transmitting the chemical dispersion plan across a network
to a number of remote chemical dispersion nodes;

receiving, by a processor unit of a given one of the number
of chemical dispersion nodes, the chemical dispersion
plan from a remote location using a communications
unit; and

executing, by the processor unit, the chemical dispersion
plan that specifies an amount of chemical to be applied to
the area.

7. A method for networked chemical dispersion, the

method comprising:

receiving a user selection of an area for chemical treatment;

identifying information associated with the area and the
user selection;

generating a chemical dispersion plan using the informa-
tion identified;

transmitting the chemical dispersion plan across a network
to a number of remote chemical dispersion nodes; and

receiving the information associated with the area from at
least one of the number of chemical dispersion nodes,

16

wherein the information associated with the area is
retrieved from at least one database associated with the
number of chemical dispersion nodes.

8. A method for networked chemical dispersion, the

5 method comprising:
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receiving a user selection of an area for chemical treatment
at a first location;

identifying information associated with the area and the
user selection at the first location;

generating a chemical dispersion plan using the informa-
tion identified at the first location;

transmitting the chemical dispersion plan across a network
to a number of chemical dispersion nodes located
remotely from the first location;

receiving, by a processor unit of a given one of the number
of chemical dispersion nodes, the chemical dispersion
plan from the first location using a communications unit;

identifying an amount of a chemical to disperse using the
chemical dispersion plan by the given one of the number
of chemical dispersion nodes;

identifying a time for dispersion of the chemical using the
chemical dispersion plan by the given one of the number
of chemical dispersion nodes; and

triggering a cartridge to disperse the amount identified of
the chemical at the time identified by the given one ofthe
number of chemical dispersion nodes.
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